. The cation may be viewed as a symmetric donor of four hydrogen bonds, while a particular benefit of the tecton structure arises from the spatial proximity of two NH groups supported by each of the pyrazolium rings. The latter favours multiple and multicentre interactions with the anionic substrate, which could be especially relevant for polynuclear and polymeric oxo-and halometallate anions, providing a number of closely separated hydrogen-bond acceptor sites. Therefore, bipyrazolium tectons may be applied as very specific cationic templates for metal-oxide materials, such as layered molybdenum(VI) and vanadium(V) oxides and low-dimensional isopolymolybdates(VI) (Hubbard et al., 2008; Hagrman et al., 1999) . In this context, we have prepared two new salts, poly[bis(3,3 0 ,5,5 
4À anions into a three-dimensional framework, and the preferred sites for pyrazolium/anion hydrogen bonding are the terminal oxide atoms [NÁ Á ÁO = 2.866 (6)-2.999 (6) Å ], while anion/aqua interactions occur preferentially via 2 -O sites [OÁ Á ÁO = 2.910 (6)-3.151 (6) Å ].
Comment
Pyrazole species attract general interest as versatile multipurpose tectons for the development of solid-state architecture (Halcrow, 2009) . In this respect, bifunctional 3,3 0 ,5,5 0 -tetramethyl-4,4 0 -bipyrazole (Me 4 bpz) offers special potential as a symmetric neutral or anionic linker for discrete polynuclear complexes (Yu et al., 2005) , open metal-organic polymers for adsorption applications (Zhang & Kitagawa, 2008; Rusanov et al., 2003) , acentric hydrogen-bonded frameworks (Boldog et al., 2001 ) and binary cocrystals (Boldog et al., 2004) . Even wider applications for the development of hydrogen-bonded structures could be anticipated for the 3,3 0 ,5,5
. The cation may be viewed as a symmetric donor of four hydrogen bonds, while a particular benefit of the tecton structure arises from the spatial proximity of two NH groups supported by each of the pyrazolium rings. The latter favours multiple and multicentre interactions with the anionic substrate, which could be especially relevant for polynuclear and polymeric oxo-and halometallate anions, providing a number of closely separated hydrogen-bond acceptor sites. Therefore, bipyrazolium tectons may be applied as very specific cationic templates for metal-oxide materials, such as layered molybdenum(VI) and vanadium(V) oxides and low-dimensional isopolymolybdates(VI) (Hubbard et al., 2008; Hagrman et al., 1999) (Fang et al., 2004) , while the long cationic templates hexane-1,6-diamine (Xu et al., 1996) and (Liu et al., 2010) produce an isomeric one-dimensional polyoctamolybdate array. The [Mo 8 O 26 ] 4À units themselves adopt the -isomeric form of octamolybdate (Hagrman et al., 1999) , with the typical octahedral environment of each metal ion involving three types of Mo-O bonds (2+2+2 coordination), viz. Interaction of the bipyrazolium dications and one-dimensional oxoanions occurs by means of extensive N-HÁ Á ÁO hydrogen bonding, utilizing most of the terminal O atoms (O1, O6, O8 and O13), as well as the -oxide O2 and O10 centres (Table 1) . This is responsible for the connection of the components into hydrogen-bonded layers parallel to the ac plane (Fig. 2) . Within these layers, successive oxide chains are situated at a distance of 12.9231 (13) Å (parameter c of the unit cell). Each pyrazolium ring is involved in bonding with two adjacent [Mo 8 O 26 ] 4À units along the chain. The high number of closely situated O-atom acceptor sites effects bifurcation of the hydrogen-bond interactions. This is a salient feature of such a system and it could be considered as a design tool. In this way, pyrazole ring A (N1/N2/C2-C4; Fig. 1b ) adopts four hydrogen bonds with three acceptor atoms (N-HÁ Á ÁO = 112-152 ), which is important for the densest accommodation of the cation on the metal oxide matrix (Fig. 2) . The bonding mode of ring B (N3/N4/C7-C9; Fig. 1b ) is slightly different, with one three-centre bond of the N3-H donor and one directional N4-H4Á Á ÁO10(Àx + 1, Ày + 1, Àz + 2) interaction with a single acceptor site, which provides the shortest NÁ Á ÁO contact [2.724 (4) 2+ tectons form clearly distinguishable hydrogen-bonded layers parallel to the bc plane (interlayer separation = 0.5a = 11.27 Å ) (Fig. 4) . This array is dominated by the packing of the very bulky anions and thus the pyrazolium and water hydrogen-bond donors appear intercalated in the voids of these layers. 4À counterparts is itself weaker and less characteristic than in the case of (I). Firstly, for all four independent cations, only half of the NH donors interact directly with the metal oxide matrix, while the other interactions are expanded by inclusion of a water molecule: NHÁ Á ÁOHÁ Á ÁOMo (Fig. 4) anion S 2 O 6 2À (Boldog et al., 2009) . Secondly, the present N-HÁ Á ÁO(Mo) hydrogen bonds [2.866 (6)-3.285 (6) Å ] are appreciably longer than the N-HÁ Á ÁOH 2 hydrogen bonds [2.693 (6)-2.864 (7) Å ] (Table 3 ) and also longer than the N-HÁ Á ÁO(Mo) hydrogen bonds in the case of (I). This reflects the weakness of the hydrogen bonding and such an observation may be related to only a very weak hydrogen-bond interaction in the (PyH) 4 (Dang & Jin, 2007) .
Similar to (I), the preferred anion sites for establishing hydrogen bonds with the pyrazolium cation are the terminal oxide ligands (Fig. 3) . For (II), weak interactions with 2 -O atoms [NÁ Á ÁO = 3.041 (6) and 3.285 (6) Å ] exist only as longer branches of three-centre bonds (Table 3 ). The present discrimination of the acceptor sites is likely predetermined by the relative negative charge located at the O atoms. Thus, the bond-valence sum calculations for (I) and (II) (Tables 2 and 4) suggest that the terminal oxide ligands are the most underbonded and highly nucleophilic (Tytko et al., 1999) . The same situation is reflected in the N-HÁ Á ÁO hydrogen bonding with the 2 -O and 3 -O acceptors in (I), which occurs via the most nucleophilic sites O2 and O10 ( the terminal O atoms is the second important factor when considering the bulk volume of the dimethylpyrazolium substrate. It is notable that the hydrogen bonding of small water molecules in (II) occurs preferentially with 2 -O atoms (Table 4) .
In both structures, the organic tectons exhibit a typical twisted conformation [for (I), the C2-C3-C8-C7 torsion angle is 62.7 (5) ; for (II), the corresponding angles are in the range 64.1 (8)-75.0 (8) ]. The equivalence of the pyrazolium NH sites is best indicated by the angles at the N atoms (Domasevitch, 2008) . They are actually uniform in all cases [108.9 (3) and 109.0 (3) in (I), and in the range 108.6 (5)-110.7 (5) in (II)], while a neutral Me 4 bpz molecule (-polymorph) displays a differentiation of these parameters according to the types C-N-N(H) = 104.1 (2) and C-N(H)-N = 113.0 (2) (Boldog et al., 2001) . In brief, the specific hydrogen-bond donor fuctionality of the pyrazolium group is well suited to the formation of multiple interactions with the polyoxometallate matrix, and bifunctional pyrazoles may be viewed as a new type of organic template for the synthesis of molybdate materials. 
Compound (I)
Crystal data Symmetry codes: (ii) Àx; Ày þ 1; Àz þ 1; (iii) Àx; Ày; Àz; (iv) x þ 1; y; z þ 1; (v) Àx þ 1; Ày þ 1; Àz þ 2. Table 3 Hydrogen-bond geometry (Å , ) for (II). 
